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Appendiz A

Analytic Solutions for Elementary Integrals

The analytic computation of the surface integrals I,;, Ip,;, Ip, i

and Is;, , defined in equa-

tions (6.1)-(6.4), for the CT, LT and ST elements requires the evaluation of a number of

elementary surface integrals listed in Tables 6.11, 6.12, 6.22 and 6.23. Of these elementary

integrals, the integrals which are regular have to be evaluated numerically. Tle remaining

integrals have to be computed analytically. In this appendix, the analytical solutions of the

second group of intgrals are listed.

The integrals I, I3, Is and I7 are evaluated by converting the surface integrals to

line integrals around the triangle. Using the notations shown in Figure A.1 and by defining

ri(pi, ) = P} + ¢ + 7

the solutions of these integrals can be written as

3 (. g 4
L=) [ntan" —————q'r‘g;’ %) _ g log {p: + r;(p.',qi)}] _+ 1o

=1 P;
3 2
-1 Pi -1 Pigi Py
I3 = [tan 1 _9tan ] — 8,
’ ; g {n+ri(0,¢)}{ri(Pi ¢:) + 7:.(0,¢1)}] » 0
1-[1 pin - Pig; P 1
Iy == —tan ! —21 __ _9tan™! ——4
? 3,-Z=; [773 giri(pi¢i)) r}(0,g)ri(pigi)n®] ,  37° 0
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(A.1)

(A.2)

(A.3)

(A4)



A%

Qs \

b P —

Figure A.1: Coordinate system used to compute line integrals

3 2 2 L
1 s 1 el 03 : v qs 2 s 1
17=12 5 tan™! P2 p‘,e: e _pir‘(qu,)+ i 50
54 |n ari(pi @)  37i(0,0)ri(Pig) i 0,g)ri(pig) |, 50
(A.5)

In the above equations, o = 2 if the normal projection of the load point 9 falls
inside the triangle, 6y = = if the projection fall on a side, & = 0 if the projection falls outside

and 6, is equal to the value of the vertex angle if the projection falls on a vertex.

The remaining integrals are evaluated as area integrals and their solutions are listed
below. The notations used in these solutions are defined in Figure A.2. In addition, the

following functions are defined:

p(w,A,B) = \/(1 + A%)w? + 2ABw + B2 + 2 (A.6)
1 AB
E(w,A,B) = —ﬁln [p(w, A, B)+wvV1+ A2 + —m] (A7)
F(A,B) = B* + (1+ AY)p? (A.8)
G(w,A,B) = (1+ A*)w+ AB (A.9)
H(w, A, B) = 5(—111—/12) [G(w, A, B)p(w, A, B) — F(A, B)E(w, A, B)] (A.10)

The solutions for the area integrals are as follows:
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— {
Figure A.2: Definition sketch for area integrals
If = [H((,C., Du) - H(C, As, B)E (A.11)
I = [H(AB)E +[H(EC, D)
- % {€p(€,0,6) + F(0, &) In [ + p(€,0, ()IIE (A.12)
I§ = [E(¢, C.y D.) — E(¢, Av, BL)I? (A.13)
I§ = [E(¢, 4, B)E + [E(¢,C, D) +n [£ + p(£,0, ()] (A.14)
I = —r’h+ o [4e(E, A, B) - BE(E, 4, B)
1 - s _ ¢ I 8126:0.4)
+ 1562 [Cr(6,C, D)~ DE(,C,D)E; ~ Giln o) (A1)
5 = {1 +1A2 [p(¢, As, B.) + ALB.E((, A., B,)]
1 (2
- T3 PG.C D)+ CDEB(G C, D,,)]}(l (A.16)
K = —rho+ s [4p((, Aey Ba) — BUE(C, Au, B
1
*+ 752 [6+#(6,Cu D.) = D.E((,C, D) (A.17)
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If _ 1 [G(<7 C.y D*) 1 G(Cv A., B*) 1
s =—=

$2
31 F(C.,D.) p(C,C.,D.)- F(A., B.) P(C,A‘,B.)](l (A.19)

1 [G(f,A,B) 1 [G(¢,C, D) 1 ]Ea

¢ _ 1 1 €2——
L = “31Fa B p(s,A,B)]& 31 F(C, D) GG, D),

1 £ 1 &
+ 3 [F(O, Cl) P(£,0, Cl)]fl (A20)

2 1

- 2
I = —13—172-’5+—[BE A7

&2
1
(4, B) p(e,A,B)L

1 [De—Crf 1 ]‘3_1 (6 ]fs
3 F(CaD) p(&aAaB) &2 3 F(A*:B*)p(£’07C1) &

3 3

+ (A.21)

.D. 2 2 A*B. B2 2 ¢

s - F(C.,D.) p(¢,C.,D.) F(A.,B.) (¢, A B)]

1

2 D‘ _0*2
Ig’ = 513-77215-1-5[ ¢ T

1 C?
F(C., D.) p(¢,C., D*)] G

_1[Bg-Am 1 G
3| F(A.,B.) p(¢, A, B.) a

(A.23)

3 2
I = §I§ - 'L -

1 A{B+ F(A,B)}¢{ + BF(0,B)
3(1+ A4?) F(A,B)p(§, A, B)
1 C{D+ F(C,D)}¢{ + DF(0, D)
T 3(1+C?) F(C, D)p(&,C, D)

l G 133
*3 [p(f,O,Cl)] & (A.24)

&2
— AE(€, A, B)L

&3

— CE(¢,C, D)Lz

60 1 {A2B% - F(A,B)} £ + ABF(0, B)
5 T T30+ 4?)

13
F(A, B)p(€, A, B) - BG4 B)] &

&

1 [{0202 - F(C,D)} ¢+ CDF(0,D)

T3(1+C?) F(C,D)p(&,C, D) - EBGS D)}

&2
1 £ 3]

249




e =

_1({cip: - F(C.,D.)} ¢+ C.D.F(0,D,) 1
3 (1+ CHF(C., D.)p(¢, Cs, Du) 1+C?

_ 1 {A2B? - F(A., B.)} { + A., B.F(0, B.) 1 G

37 (I A)F(A., BJp(C A Ba) 13 AZ0 (A By C(lA-%)

E((,C., DJ)

2
= L -7'K

3
1 C.{D.+ F(C.,D.)}¢ + D,F(0,D,)
3(1 + C?:) ) F(C*yD'f)p(E’Ch D*)

: 1 A.{B.+ F(A.,B.)}¢ + B.F(0,B.) ¢
3(1+ 43) [ F(A., B.)p(E, 4., B.) +AE(E A B)| (A7)

C2
— C.E(€,C., D.)]
1

2

4 2 2
I = §I§ - mlI

[ A(1+ A?)F(A, B)¢? + { BF(A, B)(4A4? — 1) + A?B3} €]°
(14 A?%)2F(A, B)p(§, A, B)

Qo -

&

+
Wi

[ AF(0, B) {2F(A, B) + B?}]"
T+ 47 F(4,B)pl& 4, B),

[C(1+ C?)F(C, D)¢? + {DF(C, D)(4C? — 1) + C?D?} £]®
(1+ C?2F(C, D)p(€,C, D)

'CF(0, D) {2F(C, D) + DZ}]"
T+ C*F(C, D)pl€,C, D),

“ 1[DeCc?-1
E(¢, A,B)] +3 ['((1_{_—02)2)'
&
3]

+
[P YR

&2

+
[ N

1 [B(24% - 1) ts

3|+ A2
G [____f.__
3 p(§’0)C1)

+
|

E(,C, D)]
&2

+

£ 1[(1+A?)F(A,B)§2+AB{5F(A,B)-AZB2}§]"
5= 3

(1+ A?)2F(A, B)o(£, A, B)

-F(O’ B){2F(A, B) - A2BZ}]52
| (1+ A%)°F(4, B)p(€, 4, B) |,

[(14 C?)F(C, D)¢? + CD {5F(C, D) + C?*D?} €]°
(1+ C*)?F(C,D)p(¢,C, D)

[ F(0, D) {2F(C, D) + C?D?}1®
| (1+C%)?F(C, D)p(€, C, D)

&

W =

+
| =

&2

+
W=

§2
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1[ 3AB £ 1[ 3CD &
+ 3 [mE(fa A, B)Ll + 3 [mE(f,C,D)L2

1 [e’ +2F(0,61)]°

+ 3 p(£7 07 Cl) &

(A.29)

e _ 1[C1+ CHF(Cyy DI + {C.F(C., D.)(4C2 - 1) + C2B2} ¢]©
° 2 (1 + C?x)zF(C*’D*)p(C’ C*a D*) G

1 [C.F(0,D.) {2F(Cs, D) + D3} | D.(2C2-1) @
NP2 (e D (A R P (e 2 I CRrers s el
1 [A1+ AYF(A., B.)C + {AF(A,, B.)(442 - 1) + A2B3) (]
2| (1+ A2)?F(A., B.)p((, A, B.) .
_ 1[A.F(0,B.) {2F(A.,B.) + B} _ B.(242-1) . CALB G
2 |0+ ADPF (AL, BJp(C An By T L+ ATy DGoAn B
L 1 .
1 1
+ 31" + 308 (A.30)
g _ _1[A+CHF(C., D¢ +CuD. (5F(C., D.) - C2D2) (]
3 - 3 1+ C%)?F(C., D.)p(¢,C., D.) G
_ 1[F(0,D.) {2F(C., D.) - C2D2}1®
3 _(1 + C2)?F(C., D.)p(¢, C., Ds) G '
o L[+ ADF(A, B + A.B. (5F(A., B.) + AB2) ¢ @
3 | (1 + Ag)zF(A*’ B.)p(¢, A, B*) G
L1 [ F(0, B.) {2F(A., B.) + A2B2}]“
3 |1+ 42)°F(4., B.)p(E, AL, B.) |
1[ 3C.D. ¢ 11 3A.B. G2
+3 ,(1_+Z‘_2')—2E(C’ C., Dw)](1 +3 [m-’f((, A,..,B.)]Cl (A.31)

[C.(1+ C2)F(C., D.)¢? + {C.F(C.D.)(4C. — 1) + C2D3} c] @

(1 + Cz)zF(C*’D*)p(Cr Cm Dt) G

$2

1 [¢.F(0,D.) {2F(C., D.) + D3}
3 |(1+ C2?F(C., D.)p(¢,Cu, D4) |

1 [Au(1 + AD)F(A., B + {A.F(A.B.)(4A. = 1) + A2B3} (]
5 | (1+A3)2F(‘4*’B")p(£a At,Bt)

G
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1 [ A.F(0, B.) {2F(A., B.) + B2} |
3 |(1+ 42)°F(A., B)p(€, A, B.) |

1 [D.(2C2-1) @ B.(24%2 - 1) C2
+ 3 (1+C2)2 'E(C,C:,D*)]Cl + 3 WE(C,A*,B*) . (A.32)

I€ = -—..1_ G(C,C,,D*) 1 + 2(1+Cz) ¢2
7 15 F(Cn D-)P(C, C. D*) p2(C, C., D,.) F(C” D*)

1 G(C,A*, B*) 1 2(1 + Af) ¢2
' 15 [F(A*’ B.)p(¢, Asy Ba) {pz(c’ A, B.) + F(A., B.) }] G (839

1 [ G(&, A B) 1 2(1+43)1]°
15 |F(4, B)p(6, 4, B) | (6, 4,8) T F(4, B)

6
1 G(¢,C, D) 1L, 201+C%
15 | F(C, D)al€, G, D) | 726, C, D) T F(C, D)

il G(€907<1) 1
"1 F(o,cl)p(f,o,,cl){pz(e,o,clﬁF(o,cl)}]1

I$=

(A.34)

B¢ — An? 2BG(¢, A, B) ]"
F(A,B)o(¢, 4, B) * F(4,B7(¢,4,B)) .

1 D¢ Aq? | 2DG(,C,D) “
15 | F(C,D)e%(€,C, D) F(C,D)*(¢,C, D),

£ _ j4_ 2
Eo= gh-n I7+15[

+

_ Gé . 206 ]
F(O,Cl)p3(§,0, Cl) 3F2(0a Cl)p(£’0> Cl) I3

¥ = i[ C.D.(+ F(0,D.) 2G(¢,C., D.) ]‘2
5

F(C, D2)p((; Cey D) (1 + CHFAC., DAC,Co, D),

1 [ A.B.C + F(0,B.) 2G(¢, A., B,) ]<2 (A.35)
15 F(A,., B-:)P3(C7 A*’ B*) (1 + Az)p(A*’ B*)/’(Cv A*’ B#) $1 ’

(2 _ 4

D.( + Cup? + 2D.G(¢,C., D.) ]Cz

F(CﬂD )p3(<1 C’H *) Fz(C’HD*)p(CsCM Da-) G

1 [ B.( + Aup? 2B,G(C, Av, B,) ]"

" 15 | F(A., B.)p%(C, An By | (A, Bp(C, An Bl |, (A.36)
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3 4
L = :E-7L

1

T 15(1 + A?)
1

[A{F(A,B)+ B} ¢ B{F(A,B)+A*B?} 1%
F(4,B)E,4,B) * (1+ A)F(4, B)7E, 4,B)

T+ 4 |

1

F?(A, B)p(€, A, B)
[C {F(C,D)+ D*} ¢

"A{F(A,B) +2B?} G(¢, A, B)] &

T 15(1 + C?)
1

D {F(C,D)+ C*D?} r

* T+ CHF(C. DG C. D),

| F(C, D)p*(¢, C, D)

+

15 [p 3(¢,0,

15(1+c2) _

[C {F(C, D)+ 2D?} G(£,C, D)] b
F’(C,D)p(E,C,D) o

Cl) . (A.37)

£ 1 Fﬂmm—ﬁwn
; _

15(1 + A?)
1

AB{F(A,B) + A*B?} 1%
F(A, B, 4, B) _ (1+ AVF(4, B)R(E 4, B)

T 15(1+4 A?) |

1

{F(A, B) + 2AB} G(¢, A, B)]&
Fz(A,B)p(£5AaB) ér

151+ C?) |

1

-{F(CvD)‘*‘CzD?}f CD{F(C,D)+02D2} %]
F(C, D)p3(£, C, D) (1 + C2)F(C, D)p3(£,C, D) .

+ 15(1+C?) |

{F(C, D) +2CD}G(£,C, D)] &
F*(C,D)(€,C,D) |,

1[ &

t 15

I€C2 =

p3(¢,0,

{F(C.,D,) - CIDY} ¢

) {F(ol, G) p2(£,10,(;1) }] z (A.38)

C.D.{F(C.,D.) + C2D?} ]c’

15(1 + C2) [F(c., D)P*(C,C., D) (1+C2)F(C.,D.)p*((,C., Dy) “
1 {F(C., D.) +2C.D.}G(¢,C., D,.)]C’

T 151+ C?) |

1 [{F(A., B.)+ A2B?} ¢

FZ(C,.,D,)p(C, Cx, Dy) G

A.B. {F(A.,B.) + A2B?} ](2

" 151+ A7) [F(A., B)p((, Ax, Ba) © (1+ ADF(A., B)p(C, Au, Bl |

15(1+ A2) {

3 4
I = 31§—n21$

1 [{F(A., B.) + 24.B.} G((, A, 15',)]Cz

F2(A.,B.)p(¢, As, B.) (A.39)
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+

1

C.{F(C.,D.) - D%} ¢

T5(1 + C2) | F(Cv, D2)p(¢, Cs, D)

1

+ __D.{F(C., D.) + C2D%) ]"

(T+ CAF(C., D)F(C, ., D),

[C. {F(C.,D.) - 2D?} G(¢,C., D.)] @
61

T 15(1+C2) | F2(C.,D.)p(¢,C., D.)

* B+ A7) | F(A., B.)#(C, 4., B.) T (1 + ADF (4., B.)s(C, As, B.)

T 151+ 4?2) | F?(A., B.)p(C, A, B.)

B =

3
5 -

1

1

[ A {F(A.,B.) + B2} ¢ B. {F(A., B.) + A2B?) ]"

G

4
5

[ CF(0, B) {2F(C, D) - D?} |*
|(1+ C?)2F(C, D)p(¢,C, D)

(B {242B? + F(A, B)(1 - 24%)} G(, A,'B))] &

.p3(£) 07 Cl) - F(O, CI)p(§7 07 Cl)

1
15

(A.40)

[ A. {F(A., B.) + 2B} G(¢, A, B*)] “
G

2 2
=I5 - 7'l

[3A(1 + A?)F(A, B)¢? + B {(1 + 4A?)F(A, B) — A?B?} £]®

(1 + A%)2F(A, B)p3(€, A, B) &

[ AF(0, B) {2F(A, B) - B*} |°©
| (1+ A%)2F(A, B)p®(¢, A, B) |

3C(1+ C?)F(C, D)E? + D {(1+4C?)F(C, D) — C*D?) g] &

(1+ C?)*F(C,D)p*¢,C, D) &

&2

(1+ A%7FX(4, B)o(é, 4, B) .

[ D {202D? + F(C, D)(1 - 2C?)} G(¢,C, D))] &
&2

(1+C?)2F*(C, D)p(§,C, D)

o Ge ] (A
&

3(1+ A?)F(A, B)E? + AB {(3F(A, B) + A*B?} ¢]®
(1+ A%)?F(A, B)p(¢, 4, B)

&
1 [F(0, B) {2F(4, B) + A*B?}]®

15 | (1+ A%)?F(4, B)p%(€, 4, B) |,

1 [3(1+ C?)F(C, D) + CD{(3F(C, D) + C*D?} £]®
15 | (1+ C?)*F(C, D)p*(E, C, D)

1 [ F(0, D) {2F(C, D) + C*D?}]®
15 | (1+ C?)?F(C, D)p*(§,C, D),

&2
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&2

1 [AB{3F(A, B) +24A’B?} G(¢, A, B)
15| (1+A%2F%4,B)p(§,4,B) |,

1 [CD{3F(C,D)+2C*D?*} G(¢,C, D)|®
15 |~ (1+ C??2F*(C,D)p(£,C, D)

1 '352—2F(0,c1)]“"
15 L ps(EsOaCI)

§2

(A.42)

&

¢2
e

1 {3(1+ CHF(C., D.)¢* + CuD. {(3F(C., D.) + C2D2} ¢
15 (1 + C?)?F(C., D.)p3(¢,C., D.)

1 [ F(0,D,) {2F(C., D.) + C2D?} 1®
15 | (1 4+ C2?)?F(C., D4)p*(¢, Cy Di) a

1 [3(1+ A2)F(A., B.)C? + AuB. {(3F(A., B.) + A2B2} ¢
i5 (1+ A2)?F(4., B.)p*(, Ax, B.)

1 [ F(0, B,) {2F(A., B.) + A2B?} 1©
15 [T+ 427F(A., B)p(( A B,

1 [¢.D, {3F(C.,D.)+2C*D?}G((,C., D.)
15 (14 C2)?F*C., D)p(¢,Cy, D)
1 [A.B. {3F(A.,B.) +2A2B%} G((, A., B.)

¢2
15 L 1+ A2)?2F2(A,, B.)p(¢, As, B.) ](1 (A.43)

G

¢2

G

¢2

G

4
7 5
1 [3C.(1+ C2)F(C., D.)¢? + D. {(1+ 4C?)F(C., D,) - C2D?} ¢1“

S 15| (1+ C2)?F(C., D.)p%((, C., D.) ]

1 [ C.F(0, D.) {2F(C.,D,) - D?} ¢
5 | T+ CHPF(C., D). C D1,

1 [34.(1 + A?)F(A., B.)¢? + B. {(1+ 4AY)F(A., B.) — A2B?} ¢ G
15 ] (14 A2)2F(A., B.)p%(C, Ax, B)

1 [ A.F(0, B.) {2F(A., B.) - B?} 1°
15 |(T+ 427 F(An, BOp(, A B

1 [D.{2€2D% + F(C., D.)(1 - 2C})} G({,Cs, D.)]®
15 | (1+CEF2(C*’D*)p(C’C*?D#) a
1 [B. {242B2 + F(A., B.)(1 - 24%)} G(¢, A., B.))

¢2
T3 i (1 + A2)2F?(A., B.)p(C, Ax, By) L (A.44)

2 2
]

G

G
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3

5 4 3
§ = b

1 [3B(A* - 1)F(A, B)¢? + A {3A2B2F(A, B) + F*(A, B) - BJ(A, B)} £]%
(1+ APPF(4, B)p*(, 4, B) N

1 [BF(0,B) {(1 + A?)F(A, B) - J(4,B)}1®
15|  (1+ A%)3F(A, B)p3(¢, 4, B) &

1 [A{B%J(4, B)(A? - 1) - 4F(A, B) — A%B*(1 + A%)} G(¢, 4, B)]®
15 | (1+ A%)3F2(A, B)p(€, A, B) “

1 6A2BF?*(A, B) _AE(,4,B)]
5 [3(1+ A%)°F2(A, B)p(€, A, B)  (1+ A?%)?

1 [3D(C* - 1)F(C, D)§* + C {3C*D*F(C, D) + F*(C, D) - D*J(C, D)} €]®
15| (1+ C2PF(C, D)s(¢, C, D) f

1 [DF(0, D) {(1+ C?)F(C,D)- J(C,D)}]®
15| (1+C?PF(C,D)%EC.D) |,

1 [C{D2J(C,D)(C? - 1) - 4FX(C, D) - C*D*(1 + C?)} G(£,C, D)|®
T (1+ C?PF(C, D)p(E, C, D)

. 1 6C2DF2(C, D) _ CEE¢,c,D)]®
5 |3(1+ C?*)PF*(C,D)p(¢,C,D)  (1+C?)?

3¢2 + 2F(0,(1) ]
[ 1525(¢,0, 1) ] (4.45)

e _ _1[64B(1+ AY)F(4,B)¢ + (A*B*[3F(A, B) + J(A, B)| + F*(4, B)} € &
T 1 (1+ A®)°F(4, B)p(¢, A, B) N
1 ABF(0,B)J(A, B) ]fﬁ
15 [(1 + A’PF(4, B)p*(€, A, B)l,,
1 [2{A2B2J(A, B) - 2F*(A, B)} G(¢, A, B) + 6ABF?*(A, B) |
15 (1+ A?3F?%(A, B)p(€, A, B) «
AE(¢, A, B)©
vl
1 [6CD(1 + C?)F(C, D)€* + {C2D*[3F(C, D)+ J(C,D)] + F*(C, D)} €]*
15 (1+ C?PF(C,D)p%(&,C, D)
1 CDF(0,D)J(C, D) rs
- i—g (1 + CZ)3F(C, D)p3(€, C7 D) &2
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1 [2{c?D2J(C, D) - 2F*(C, D)} G(£,C, D) + 6CDF*(C, D)
15 (1+ C?)*F%(C, D)p(£,C, D)
CE(s,c,D)]&*
5(1+C2) |,
L[ FO,G)E 4
5 3p3(£,0,C1) 3p(£10’C1)

&2

13

3
&2

¢ = 1€ -1 -1 (A.47)

¢ = 18- 18 - 21 (A.48)

it _ _1[_6C.D.(1+CHF(C., DY ]"
o _

—E (1 + CE)SF(C’H D.)P3(C, Ct, D*) G

1 [{c2D?[3F(C.,D.) + J(C.,D.)] + F*(C.,D.)} ¢
15 | (1+ C?*F(C., D.)p*(¢, C., D.)

1 [ C.D.,F(0,D.,)J(C.,D.) ]<2
15 {(1 + C2)3F(C., D.)p3(¢,C., Du)l

6A4.B.(1 + A2)F(A,, B 1
15 _(1 + AZ)3F(A., B.)p*(¢, As, B) G

1 [{A2B2[3F(A., B.) + J(A., B.)| + F%(A., B.)} ¢]°
15 | (1+ A2)3F(A., B.)p3(¢, Ax, B.)

A.B.F(0,B,)J(A., B.) ]42
15 -(1 + Az)sF(A*’ B*)ps(Cs A*v B*) ¢1
1 [2{c2D2J(C., D.) — 2F*C., D.)} G((, Cu, D.) + 6C, D, F*(C., D.)|®
15 | (14 C2)3F%(C., Du)p(¢, Cu, Dy) a
1 [2{A2B2J(A., B.) - 2F%(A., B.)} G(C, A., B.) + 64, B.F*(A., B,)|©
15 | (1+ A2)3F?(A., B.)p(¢, A, B,)

1 [CoE((,Co D) _ AE(S, Auys BT
150 (1+4C32)? (1+ A2)? c1

¢2

G

G

G
(A.49)

5 4 3 3
K = gfsc - I}

1] 3DJC!-1F(C., D) ]°
15 (1 + Cg)sp(c*’ D,)P3(C, C*’ D*) 61

+
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o

C. {3C2D2F(C, D.) + F*(C., D.) = D2J(C4, D.)} ¢
(1+ C2)*F(C., D.)p3(¢, Cy, Ds)
[ D.F(0,D,){(1+ C?)F(C.,D.) - J(C.,D)}]®
3(1 + C2)3F(C., D.)p*(¢, C., D) “
(2

G

3B,(A% - 1)F(A., B,)(?
_(1 + A3)3F(A*’ B*)ps(c’ A*’B*) G

[ A, {A2B2F(A., B,) + F*(A., B.) - B2J(A,,B,)} ¢]©
3(1 + A2)°F(A., B.)p(C, As, B.)

[ B.F(0, B.) {(1 + A2)F(A., B,) - J(A,.,B.)}] @
G

¢

3(1 + AZDPF(A., B.)p((, A, B.)

.C* {DZJ(C*’D*)(CE - 1) - 4F2(C*’ D*) - C?:Di(l + Cf)} G(C9 C*v D*) @
(1+ C2)*F*(C., D.)p*(¢, Cs, Dy)
6]

(€1

[ 6C2D,F*(C.,D.)
_(1 + C2)3F?(C., D.)p*(¢,C\, D.) G

[ A. {B2J(A., B.)(A? — 1) — 4F2(A,, B,) — A2B%(1 + A2)} G(¢, A, B.)]“
(1+ A2)°F%(A., B.)p*(C, A., B.) .
1

-

6A2B,F?(A,, B.) “
T+ PP (AL B)r A B

$2
C.E((,C.,D.) A.E((, As, BJ] (A.50)

(1+C2)? (1+42)?* 1,
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